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IV. ABSTRACT OF THE INVENTION 

A liquid crystal display module comprising a first bezel module and a second 
bezel module is provided. The first bezel module furthermore comprises a lower 
bezel, a diffusion plate, an optical film plate, a liquid crystal panel and an upper bezel. 
The diffusion plate is positioned over the lower bezel and the optical film plate is 
positioned over the diffusion plate. The liquid crystal panel is positioned over the 
optical film plate. The upper bezel is positioned over the lower bezel such that the 
lower bezel and the upper bezel together fix the diffusion plate, the optical film plate 
and the liquid crystal panel. The second be2el module furthermore comprises a 
bottom bezel, a reflecting plate and a light source. The reflecting plate is positioned 
over the bottom bezel and the light source is embedded within the bottom bezel above 
the reflecting plate. The first bezel module and the second bezel module are 
assembled together by a detachable means. 

V. DETAILED DESCRIPTION OF THE INVENTION 

FIELD OF INVENTION 

The present invention relates to a liquid crystal display. More particularly, 
the present invention relates to a liquid crystal display module having two 
independent bezel modules for rapid replacement of light source elements. 

DESCRIPTION OF RELATED ART 

To match the life style of modern people, video or imaging equipment is 
becoming lighter and $limmer. Although the conventional cathode ray tube (CRT) 
display has many advantages, the design of the electron gun renders it heavy and 
bulky. Moreover, there is always some danger of hurting viewer's eyes due to the 
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production of a small amount of radiation. With big leaps in the techniques in 
manufacturing semiconductor devices and electro-optics devices, flat panel displays 
such as liquid crystal displays (LCD), organic light-emitting displays (OLED) and 
plasma display panel (PDP) have gradually become the mainstream display products. 

According to the light source, a liquid crystal display can be classified as 
belonging to one of three types: the reflection LCD, the transraissive LCD and the 
transflective LCD. Using a transmission or a transflective LCD as an example, the 
LCD mainly comprises a liquid crystal panel and a back light module. The liquid 
crystal panel furthermore comprises a liquid crystal layer sandwiched between two 
transparent substrates. The back light module provides a surface light source to 
illuminate the liquid crystal panel for displaying images. 

Fig. 1 is a perspective view showing all the components of a conventional 
liquid crystal display module for using a straight down back light module. As shown 
in Fig. 1. the liquid crystal display 100 mainly comprises a back bezel 102, a 
reflecting plate 104, a light source 106, a diffusion plate 108, an optical film plate 110, 
a frame 112, a liquid crystal panel 114 and a front bezel 116. The reflecting plate 
104 is set up on the inner bottom surface of the back bezel 102. The light source 106 
is set up inside the back bezel 102 above die reflecting plate 104. The diffusion 
plate 108 and the optical film plate 110 are sequentially stacked above the back bezel 
102 and fixed in position by the frame 112. The liquid crystal panel 114 is set up 
over the frame 112. The front bezel 11 6 is set up above the back bezel 1 02 such that 
the front bezel 116 and the back bezel 102 together station the liquid crystal panel 
114. 

In the aforementioned liquid crystal display 100, the assembling sequence 
includes providing the back bezel 102 and then positioning the reflection plate 104, 
the light source 106, the diffusion plate 108, the optical film plate 1 10, the frame 112, 
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the liquid crystal panel 114 and the front bezel 116 over the back bezel 102 
sequentially. 

However, the front bezel 116, the frame 112 and the back bezel 102 surround 
the light source 106 as shown in Fig. 1. To replace the light source 106, the front 
bezel 116, the liquid crystal panel 114, the frame 112, the optical film plate 110 and 
the diffusion plate 108 must be dismantled sequentially. After the replacement, the 
above components must be assembled in a reverse order. Therefore, the process of 
replacing a light source is cumbersome and time consuming. Moreover, one may 
accidentally damage or contaminate some of the components during the dismantling 
and the assembling process. 

SUMMARY OF THE IN VENTION 

Accordingly, one object of the present invention is to provide a liquid crystal 
display module having a light source that can be replaced without dismantling all the 
components constituting the module. 

* 

Another object of this invention is to provide a liquid crystal display module 
capable of minimizing the amount of damages or contamination to components 
constituting the module resisting from dismantling the components to replace a light 
source within the module. 

To achieve these and other advantages and in accordance with the purpose of 
the invention, as embodied and broadly described herein, the invention provides a 
liquid crystal display module. The liquid crystal display module comprises a first 
bezel module and a second bezel module. The first bezel module furthermore 
comprises a lower bezel, a diffusion plate, an optical film plate, a liquid crystal panel 
and an upper bezel. The diffusion plate is positioned over the lower bezel and the 
optical film plate is positioned over the diffusion plate. The liquid crystal panel is 
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positioned over the optical film plate. The upper bezel is positioned over the lower 
bezel such that the lower bezel and the upper bezel together fix the diffusion plate, the 
optical film plate and the liquid crystal panel. The second bezel module furthermore 
comprises a bottom bezel, a reflecting plate and a light source. The reflecting plate 
is positioned over the bottom bezel and the light source is embedded within the 
bottom bezel above the reflecting plate. The first bezel module and the second bezel 
module are assembled together through a detachable means. 

In the aforementioned liquid crystal display module, the reflection plate can be 
deleted if the bottom bezel is fabricated using a reflecting material. 

Since the liquid crystal display module is produced through an assembling of 
the independently built first bezel module and second bezel module, the light source 

can be replaced immediately after detaching one of the bezel modules from the other. 

In short, the process of replacing the light source inside the display module is much 

simplified and hence a considerable time is saved* 

Furthermore, limiting the number of components to be dismantled before 

replacing the light source greatly reduces the possibility of any damage or 

contamination to the components constituting the liquid crystal display module. 

It is to be understood that both the foregoing general description and the 

following detailed description are exemplary, and are intended to provide further 

explanation of the invention as claimed. 



DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Reference will now be made in detail to the present preferred embodiments of 
the invention, examples of which are illustrated in the accompanying drawings. 
Wherever possible, the same reference numbers are used in the drawings and the 
description to refer to the same or like parts. 
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Fig. 2 is a perspective view showing all the components of a liquid crystal 
display module according to one preferred embodiment of this invention. Fig. 3 is a 
schematic cross-sectional view of a liquid crystal display module according to one 
preferred embodiment of this invention. As shown in Figs. 2 and 3 f the liquid crystal 
display module 200 according to this invention is produced through a process of 
assembling a first bezel module 210 and a second bezel module 230 together. 

The first bezel module 210 furthermore comprises a lower bezel 212 a a 
diffusion plate 214, an optical film plate 216, a liquid crystal panel 218 and an upper 
bezel 220. The difiusion plate 214 is set up over the lower bezel 212 and the optical 
film plate 216 is set up over the diffusion plate 214. The optical film plate 216 is a 
light-enhance plate or a prism plate, for example. The liquid crystal panel 2 1 8 is set 
up over the optical film plate 216. The upper bezel 220 is positioned over the lower 
bezel 212 such that the upper bezel 220 and the lower bezel 212 fix the difiusion plate 
214, the optical film plate 216 and the liquid crystal panel 218 together to form the 
first bezel module 210. 

The second bezel module 230 comprises a bottom bezel 232, a reflecting plate 
234 and a light source 236. The reflecting plate 234 is set up on the bottom surface 
of the bottom bezel 232 for reflecting any light not heading straight towards to the 
display panel (not shown) so that the light from the light source 236 is optimally 
utilized. The light source 236 is set up inside a groove formed by the bottom bezel 
232. The light source 236 is a cold cathode fluorescent lamp that emits white light, 
for example. The light source 236 is fixed on the bottom surface of the bottom bezel 
232 through a light source holder 238, for example. 

The first bezel module 210 and the second bezel module 230 are assembled 
together to form a liquid crystal display module 200 through a detachable means. To 
replace the light source 236 within the liquid ciystal display module 200, the first 
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bezel module 210 is detached from the second bezel module 230 to expose the light 
source 236 within the second bezel module 230. After replacing the light source 236, 
the first bezel module 210 and the second bezel module 230 are reassembled together. 
Unlike the conventional design, there is no need to dismantle the bezel, the liquid 
crystal panel, the frame, the optical film plate and the diffusion plate before replacing 
the light source. Thus, the design of this invention is able to simplify the 
replacement process of the light source and shorten the replacement time 
considerably. 

The first bezel module 210 and the second bezel module 230 in the liquid 
crystal display module 200 can be assembled in several ways. Fig. 4 is a perspective 
view showing a first mode of assembling the components of a liquid crystal display 
module according to one preferred embodiment of this invention. As shown in Fig. 
4, the first bezel module 210 and the second bezel module 230 may be fastened 
together using some locking elements such as a set of screws 250. The light source 

■ 

236 can be replaced after the screws 250 locking the first besel module 210 to the 
second bezel module 230 together are unscrewed. 

Fig. 5 is a perspective view showing another mode of assembling the 
components of a liquid crystal display module according to one preferred embodiment 
of this invention. As shown in Fig. 5, the first bezel module 210 and the second 
bezel module are designed as a set of drawer. For example, the first bezel module 
210 is designed to have an interior space big enough to accommodate the second 
bezel module 230. Furthermore, a set of sliding grooves (not shown) is set up at a 
suitable location within the interior sidewalls so that the second bezel module 230 can 
easily slide into or slide out of the first bezel module 210 enclosure. In general, the 
second bezel module 230 is slide into the interior space of the first bezel module and 
fastened using a fastener. When the light source 236 needs to be replaced, the 
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fastener between first bezel module 210 and the second bezel module 230 are 
disengaged and then the second bezel module 230 can be pulled out guided by the 
sliding grooves. 

Fig. 6 is a perspective view showing yet another mode of assembling the 
components of a liquid crystal display module according to one preferred embodiment 
of this invention. As shown in Fig, 6, the first bezel module 210 and the second 
bezel module 230 together form a flip-top design. For example, the first bezel 
module 210 and the second bezel module 230 are pivoted together near one end of the 
second bezel module 230 through a hinge 260 so that the first bezel module 210 can 
flip open or close relative to the second bezel module 230. In general, the first bezel 
module 210 is flipped over the second bezel module 230 and locked together through 
a fastener (not shown). To replace the light source 236, the fastener locking the first 
bezel module 210 to the second bezel module 230 is disengaged and then the first 
bezel module 210 is lifted up. In other words, the first bezel module 210 turns 
relative to the hinge 260 to expose the light source 236 within the second bezel 
module 230 so that the light source 236 can be replaced. 

In the aforementioned embodiment, the bottom surface of the bottom bezel in 
the second bezel module has a reflecting plate. However, the bottom bezel 232 as 
shown in Figs. 2 and 3 may be fabricated using a light-reflecting material so that the 
bottom surface 234 is reflective. Thus, there is no need to install a reflecting plate to 
deflect the light from the light source. 

Furthermore, the liquid crystal display module can be applied not only to an 
active matrix liquid crystal display, but can be applied to a passive matrix liquid 

♦ 

crystal display as well. 

In summary, the liquid crystal display module of this invention has at least the 
following advantages: 
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1. The liquid crystal display module is an assembly of two detachable parts, 
namely, the first bezel module and the second bezel module. Hence, the light source 
can be replaced quickly after separating the first bezel module from the second bezel 
module. 

2. Because the light source can be replaced without dismantling the 
components of the module, any damage or contamination to the components during 
the replacement process is greatly minimized. 

It will be apparent to those skilled in the art that various modifications and 
variations can be made to the structure of the present invention without departing 
from the scope or spirit of the invention. In view of the foregoing, it is intended that 
the present invention cover modifications and variations of this invention provided 
they fall within the scope of the following claim s and their equivalents. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawings are included to provide a further understanding 
of the invention, and are incorporated in and constitute a part of this specification. 
The drawings illustrate embodiments of the invention and, together with the 
description, serve to explain the principles of the invention. 

Fig. 1 is a perspective view showing all the components of a conventional 
liquid ciystal display module for using a straight down back light module; 

Fig. 2 is a perspective view showing all the components of a liquid crystal 
display module according to one preferred embodiment of this invention; 

Fig. 3 is a schematic cross-sectional view of a liquid crystal display module 
according to one preferred embodiment of this invention; 

Fig. 4 is a perspective view showing one mode of assembling the components 
of a liquid crystal display module according to one preferred embodiment of this 
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invention; 

Fig. 5 is a perspective view showing another mode of assembling the 
components of a liquid crystal display module according to one preferred embodiment 
of this invention; and 

Fig. 6 is a perspective view showing yet another mode of assembling the 
components of a liquid crystal display module according to one preferred embodiment 
of this invention. 

DESCRIPTION OF LABELS OF THE DRAWINGS 
100, 200: liquid crystal display module 
102: back bezel 
104, 234: reflecting board 
106, 236: light source 
108, 214: diffusion plate 
110,216: optical film late 
1 12: frame 

1 14, 218: liquid crystal panel 

1 16: front bezel 

210: first bezel module 

212; lower bezel 

220: upper bezel 

230: second bezel module 

232: bottom bezel 

■ 

238: light source holder 
250: screws 
260: hinge 
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WHAT IS CLAIMED IS: 

1. A liquid crystal display module, comprising: 

* 

a first bezel module, having: 
a lower bezel; 

a diffusion plate set up over the lower bezel; 

an optical film plate set up over the difiiision plate; 

a liquid crystal panel set up over the optical film plate; and an upper 
bezel above the lower bezel such that the lower bezel and the upper bezel together fix 
the diffusion plate, the optical film plate and the liquid crystal panel; 

a second bezel module, having: 

a bottom bezel; a reflecting plate set up on the bottom surface of the 
bottom bezel; and 

a light source positioned within the bottom bezel above the reflecting 
plate, wherein the first bezel module is assembled with the second bezel module in a 
detachable way. 

2. The liquid crystal display module of claim 1, wherein the first bezel module is 
fastened to the second bezel module through some locking elements. 

3. The liquid crystal display module of claim t, wherein the first bezel module 
has an interior space for accommodating the second bezel module. 

4. The liquid crystal display module of claim 3, wherein the interior sidcwalls of 

* 

the interior space of the first bezel module have a sliding groove and the second bezel 
module engages with the first bezel module through the sliding grooves. 

5. The liquid crystal display module of claim 1, wherein the first bezel module 
engages with the second bezel module through a hinge located on one side of the 
bezel modules. 

6. The liquid crystal display module of claim 1, wherein the optical film plate 
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comprises light-enhance plate or prism plate. 

7. The liquid crystal display module of claim 1, wherein the light source 
comprises a cold cathode fluorescent lamp (CCFL) light source. 

8. The liquid crystal display module of claim 1, wherein the module furthermore 
comprises a light source holder set up within the bottom bezel for holding the light 
source element. 

9. A liquid crystal display module, comprising: 
a first bezel module, having; 

a lower bezel; 

a diffusion plate set up over the lower bezel; 

an optical film plate set up over the diffusion plate; 

a liquid crystal panel set up over the optical film plate; and 

an upper bezel above the lower bezel such that the lower bezel and the 
upper bezel together fix the diffusion plate, the optical film plate and the liquid crystal 
panel; 

a second bezel module, having: 

a bottom bezel; wherein the bottom bezel is fabricated using a 
light-reflecting material; and 

a light source positioned within the bottom bezel a wherein the first bezel 
module is assembled with the second bezel module in a detachable way. 

10. The liquid crystal display module of claim 9, wherein the first bezel module 
is fastened to the second bezel module through some locking elements. 

* 

11. The liquid crystal display module of claim 9, wherein the first bezel module 
has an interior space for accommodating the second bezel module. 

12. The liquid crystal display module of claim 11, wherein the interior sidewalis 
of the interior space of the first bezel module have a sliding groove and the second 
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bezel module engages with the first bezel module through the sliding grooves. 

13. The liquid crystal display module of claim 9, wherein the first bezel module 
engages with the second bezel module through a hinge located on one side of the 
bezel modules. 

14. The liquid crystal display module of claim 9, wherein the optical film plate 
comprises light-enhance plate or prism plate. 

15. The liquid crystal display module of claim 9, wherein the light source 
comprises a cold cathode fluorescent lamp (CCFL) light source. 

16. The liquid crystal display module of claim 9, wherein the module 
furthermore comprises a light source holder set up within the bottom bezel for holding 
the light source element. 
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